Searching. PA J 



1/2 s<— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 08-086991 
(43)Date of publication of application : 02.04.1 996 



(51)lnt.CL G02F 1/035 

G02F 1/03 
G02F 2/02 
H04B 10/152 
H04B 10/142 
H04B 10/04 
H04B 10/06 



(21 Application number : 07-261891 (7 1 Applicant : FUJITSU LTD 

(22)Date of filing : 09.10.1995 (72)lnventor : NISHIMOTO HIROSHI 



NAMIKI TAKEFUMI 
YOKOTA IZUMI 
OKI YAM A TADASHI 
KIYONO MINORU 



(54) METHOD AND DEVICE FOR TRANSMITTING LIGHT AND LIGHT TRANSMISSION 
SYSTEM 

(57)Abstract: 

PURPOSE: To attain long distance transmission even in an 
optical fiber transmission line with large spectrum spread by 
moving a central wavelength of a rise part of an optical pulse 

to a long wavelength side and moving the central wavelength ^WiwJL 
of the fall part to a short wavelength side. 

CONSTITUTION: This device is provided with an optical v*f W*' 

waveguide 1 largely applying phase modulation, the optical ^ i 

waveguide 2 small applying the phase modulation and a . , :i ^|~H|d... 

modulating electrode 3, etc. Then, phases of respective : Vf ^|_ ^^;^ ^ 

waveguides of a modulator are modulated asymmetrically. That 
is, the central wavelength of output light is moved to the long h 
wavelength side at the rise part, and further, it is moved to the 
short wavelength side at the fall part. By wavelength chirping 
generated by asymmetrically modulating the phase and the 
effect of the positive spectrum spread of the optical fiber 

transmission line, since the wavelength becomes long at the rise part of the optical pulse, a 
propagation speed is delayed relatively, and the propagation speed is quickened relatively at 
the fall part conversely. Thus, pulse compression occurs in the optical pulse, and a 
transmittable optical fiber length is improved as a result. 



LEGAL STATUS 

[Date of request for examination] 09.1 0.1 995 

[Date of sending the examiner's decision of 24.03.1 998 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www1 .ipdl.jpo-miti.gojp/PA1 /result/detail/.../wAAAa05834DA408086991 P1 .ht 01 /03/06 



os)B*mtmj? (jp> 



02) ^ ffl 4# & « (A) 



»^P|5p8-8e991 

(43)&iBB ¥«8^<1996)4J12B 



(51)Inta B 
G 0 2 F 1/035 
1/03 
2/02 

H0 4B 10/152 



502 



F I 



H04B 9/00 L 





1frS¥7-261891 


(71) USA 


000005223 




ttR¥l-61534CD#§{ 






(22)diSH 


JF«1^(1989)3^14B 




#^HIfUII«ffi«t'®K-b*B«f'1015#ifi 






<72)«!J!«f 










««l|IRJI|«T^it»KK±*Ba«t»1015»aS 














(72)$Wm 


3fc4c its; 








»38£jl|JfUl[«fTfr»frJltK±*ffl«f*1015#J& 
















mm m 






















(74)ftgA 


fm± #m *- 











(54) immoZm %&&m#R.rm&£i'* J T2* 



(57) EBft] 

GNU Btfftfify h/^R±G>£ro^iST-$>oT, 



_? 



t<t>$ - <t>Al *? 7L ULlow) 



1 

;b^s:mi«--&^i©3 , freaiMeii, lagBi&i ©steal 

T, 

1tfiB£Sl©fteat£lffil4, 
[0 0 0 1] 

S. m4ttJ^«5/*^i»©#*feSVrBTC*y* t£ 
tfr 10, 2 0tt**i*ti5J^fiit«t»W©3tfioa 
[0 0 0 2] a^ffiO©ft£as$l@l 014. W©^* S? 

2 0 F»g©EK*bfcv ^ftflaggftHfc J: U «S6B#^E 

&a*u stt©^ s?*/i/«*raMs*te ! &© , w& 



2) #f§B¥ 8- 8 699 1 

2 

[o o o 3] si 5im7T4rtm®<mg&mm 
a. «B»itaB4»»«:3o%bTfey» *o &^$mmz 

*HW»ttfe*l/CH*. H-©3fr77>f/te 
aSttTCfeoT*, 3fe©fc«l»4*©8^J:oTjKfc 

^T*l4i&li#ifcflgSC (ps/nm/km) l4iE©tt*:4:y, JS 
vvfiflrcf4ft©ttfc£S. 

io [0 0 0 41 -5, u—tfm^&xmzy 1 -! s> 

14. ^O^W^®IIH{CJ: y/ 1 C;i/^l2g^l*IT-*>i> 

^fto^Ttfyawa-'ro. 9BWwm©^Mftft 
WStt^3Rj36i:Jtes33Wn?*s. zL©«ke>fcJS§U4i&g 
^^-tf>^*fei4J^ic-?-v-tr>yi:P?i*ru _h££© 

20 [0 0 0 5] mi 6tt3fe/M/*8BlS©#ftfeBW3"*"*EI 
T'feSc lit, JJB^^-tf^^feDfe^NVV^^ 

15*. -rsi:, ii60® (a) tcatbfe«fce>jfc^io© 
\tmm<o (b) tca^j:^aa»KefbS:*i5fi%©T?» 

30 [0 0 0 6] — Z.<D ££<£>?"?-¥> fits SfcAVl/ 

*, iaj^fc*** KMft#yfcj:yii«& 
;i/jK^y*mistisz:iitc^y, .»$£fb©*tiH*ftB 

[0 0 0 7] 3©fe«), 3^@ftfctt9lCj:9Tl8M 
INr-ftc, ^WtclBWfc^T^aWaBWHBciy^^ 
40 &^-tS3i:T% h^^yo/hSJfc^S&^T 

[0 0 0 8] 

50 ie^fc2o©3"^mrtfe^aitT#^©3t®ficmS: 



(3) 



<j$gg5p 8 - 8 6 9 9 1 



[0009] ^m^&mit* &tmv>7 

-\±y>f*/l^<-t2> (F.KOYAMA et al., 
JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL.6, NO.l, 198 
8, PP.87-93 ) . £Z*>i)\ Wrii^j h/®l-XtC>& 

[00 10] 



10 



[0 0 11] *gfiigtt. R*tfif* h/^.GU:©£aaSj* 
[0 0 12] 

coo MfftDftJWfflR. UiBSW. *A . 4>E 

Eout (t) BBfiWelH), f(WIS:«CC^l»C3B% 

[0013] 
GRl] 



E..t Ct)=Eo /V"2 {cos(wot+ 6* ) + cos(wot+ tfe ) } 

-Eo /Z (X^Y 2 ) ^ cos(<uot + tan"' <Y/>0) 
fcZlbv X - cos(tf 0 + cos(*«) . 
Y = $ln(**) + sln(* B ) 



[0 0 14] Alfr&bfr&J^KU Eout (t) Cttta 
n -1(Y/X) ©ffitara*^3^*>oTV^*. itlttJStTtCa* 
■*"J:iC«ft?-V-li>ytae*. £<>0t- tan "1(Y/X) 

[00 15] 
BK2] 

wtt) « d0/dt = w«-d(tan-'CY/)0)/dt 30 
[0 0 16] i&RA. = 2jrc/<o(t) (cteiff 

jfi) T'&Sfrio, Aco= d(tan-l(Y/X))/d t*^St^ 

[0 0 17] 
DR3] 

** >0. *«<0. ABSC^a > >ABS<* B ) 

ABS(* B - 4>a ) **0 OttH^)High) 

ABS(<6. - ) *»w OtfcttfJLow) 40 

[0 0 18] Zl©^®#ffl5CDtM^ffi^«:ia2lC^-r. H 

^u±M©«fei5^T*ii, *a = -*b fcv^awrae 

Hfcf?oTV*fe%i0T»**. Eout (t) ^ 

4®£3C&S. 50 



[0019] 
G&4] 

E.vt (t> = Ee cos(^) cos(&Jot) 

[0020] fte, * <D3swc.fc ^%nM~<Dm^m 

iHC«k»J, HJ*3ft©<t>'MfcR*H2©(g) JCjg*-*^ 
[0021] ^r-f^'K^fi&^A&m^c 

(jypts* M.55 M m^T'dM Ufe^^lC^gft-fitilft 

[0 0 2 2] UfctfoT, ±M©«fce>tc^fS;icfifcm& 



5 

[0 0 2 3] i©/t^/^ffl»l*. Wl®^7 7>f 
[0024] 

BSWCDSSSSglSl T^B^IS^^ vvb^sm^dte 

ztf&'mL&mmmzm&fmizj: y sans-st, m 

10 0 2 5] «51 &m&8»* J tti*tlSUk&Wlll 
[0 0 2 6] JSAT, S5:ffl^"C, *98l8<Z>ggftfflRfci!l 

0#> i &®wmtt£ < frttz>-ti<D%mm&-z$> 
y . 2 tt®^@n&/jN$ < ^-ts^^as&T-feSc 
zmmmwm&v* 4tt7-*«»e»s. 3^4 

[0 0 2 7] fcfc, ZK^HS^ffili, mti*B3m*& 

frff^iBiwa»T?*y, v2«^agg&2®{s*^iS: 
ws%s.WMtv 1 o^r^s < i-s 3 ttcfc y {Mam 

[0 0 2 8] B9 5 (CHI 2 a^QttS^n&nVf. Z.0)W@& 
M0 1 1 * T?0tf»<Z> 1 ~4 CD^©Sl5fctt0 3 (D%(D t. 

z<D$mmi$* wmzmmizLxom^zim 

[0029] B97ic94(0jtGNg»IRfi:^t. H7t±. ^ 



4) 4$B§¥ 8 - 8 6 9 9 1 

6 

C£. ^Lf&l/TWtbTV^. 08lC|g5©jQ&£ 
JIB&aV*. £©3SU90fttt. M©Vnimt£l$fttiC: 

■rsrticfc y ti£f3m&#Btfl*£**tts y , 

[ 0 0, 3 0 ] 0 9 Kg! 6 ©§U&£JS£SVr. *m®&M 

#«i^jw*<b *>©•£*»;, x«*fciiY^e^^ 

«T?3WWt»l, 2H«LTfey» 3^l?ffiS&2i:m@ 

mw>raiifc*a<LTv^. hi o\zmi<D$^&&*. 

[oo3i] 011 legs 8 ©gatrngMfca*?. rco« 
[0 0 3 23 

©i^ffis: 0 . 5 d b i: vtz.m&. vmpymffi 

&T*lii^T-££i&R£tfcfttf 5 0 0~7 0 0ps/nm T» 
*6©(C#LT, *56^C*yfifcf^SJt&5 : 1£L 
fe^TlCttl 5 0 Ops/nm JgUhfcgfctSSfl*. 

[0033] Hi3 i$mtez>mmsm>T<m&<z>tm* 

30 ]S6i^^g<z>^ft±^#-r-£>£ 







tHi] 


#m<Dm®zwffl*z>® (i) 


D92] 


#mw<Dsmzmiirz>m (2) 


[03] 




[04] 






•h0 


[05] 


*m<m 2 <Dmmm&7i<* m 


[06] 




40 [07] 




[08] 


*$m<m, 5 (Dmmm^B-t h 


[093 




[01 03 


7 ©!£&©Eatg£;5rt0 


[01 13 


8 ©^fi©^g|=S:^^0 


[01 23 




tm (1) 




[01 33 


xmiiz&z&mm&wntmiiimziK 


tm (2) 




. [0143 




50 [01 53 





(5) 



4$|f§5p 8 - 8 6 9 9 1 



[Ell 6] ;V\s*m£<D&ik*Wm^&^ 

1 - miomim 

2 -.mztomtm 

3 - mtmmm 



4 
5 
6 
7 



7-X 



mi 



[013 



[02] 



^ CO 5(^*0*) 
X*ACJ* / J V IDA AC* 



E0UT(O 



$A>0> #t<0, t$Ai> I4>th t$B-$Al*0 (thifh') 

l4>&-4>At **7C (Jt low) 



[07] 



C. iL<n*tL$B 03 0 

o 

tSeutl O 



— i_r 



[03] 




&m¥- 8- 



8 6 9 9 1 



[04] 



VI 



I 0 I I 0 0 I 



I I 



mm t 




[06] 



[Bt8] 




izzzzzzzzzzzzzp 



I /////// I T** 




mm 



\* **u 



[09] 



[010] 



'maxim 



[01 1] 




* « ag s; ft 7 *> 1F J6 #1 





BR * ft 8 



[014] 



JO 



20 




/ 4 f 

& Jfc ' /0 ^/fi 2:1 

/o : / 




[Ell 6] 




(8) 



#gg5p 8 - 8 6 9 9 1 



(51)Int.C1.6 

H0 4B 10/142 
10/04 
10/06 



(72)#»t N>0J IE 



F I 



^l|JWf|lt**iKlS±/jNH*1015«*IS 



